UN TED STATES MAR NE QORPS
Logi stics (perations School
Mari ne Gorps Gonbat Servi ce Support School s
Trai ni ng Cormand
PSC Box 20041
Canp Lej eune, North Garoli na 28542- 0041

LVAM 7302

STUDENT QJTLI NE

WA NTAIN THE MKL7 HYDRALLI CS SYSTEM

LEARN NG ABIJECTI VES

1. Termnal Learning (bjective: Qven an LVS reference, tools, and
equi prent, performsecond echel on nai ntenance on LVS auxiliary hydraulic
system per the reference. (3521.13.22)

2. Enabling Learning (bj ecti ves:

(1) QGven an M48/ 17, TM2320-20/ 12A inspect the MKL7 auxiliary
hydraul i c systemfor serviceability, per the reference, (3521.13.22a)

(2) QGven TM2320-20/ 12A and partial statenents pertaining to the
MK17 auxiliary hydraulic system conplete the partial statenents to describe
the procedures used to diagnose a nal functioning MKL7 auxiliary hydraulic
system per the reference.
(3521. 13. 22b)

(3) QGven an MK48/ 17, TM2320-20/ 12A tool s, and equi pnent, test the
MK17 auxiliary hydraulic system per the reference. (3521.13.22c)

(4 dven an M48/17, TM 2320-20/ 12A, tool s, and equi pnent, repair
the MKKL7 auxiliary hydraulic system per the reference. (3521.13.22d)

QUTLI NE

1. 1 DENMHCATION LGCATION  AND FUNCTT ON GF GOMPONENTS AND PRINO PLES CF
CPERATI ON G- THE MK17 AUX LI ARY HYDRALLI CS SYSTEM

a. General

(1) The MKL7 auxiliary hydraulics systemconsists of only the
naterial handl i ng crane.
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(2) The crane hydraulic systemis supplied wth oil fromthe MA48.
The sel ector val ve on the MK48 directs hydraulic oil fromthe M43 front
power unit to the trailer units. The selector val ve al so i ncorporates the
nainrelief valve for the trailer units. If pressures during crane operation
reach 3,250 psi, the main relief valve wll open and direct the oil back to
the hydraulic reservoir.

(3) Solenoid dunp valve. QI fromthe selector valve is directed to
the sol enoi d dunp val ve. Wen the sol enoid dunp val ve i s activated,
hydraulic oil is directed through the nain control val ves.

(a) The solenoid dunp valve, located at the rear of the nain
control panel, is an electrically operated val ve that directs oil through the
nai n control val ves.

(b) The manual /renote swtch activates a sol enoi d i ncor porat ed
in the val ve which shifts a spool that directs the oil through the nmain
control val ves.

(c) During renote operation, the deadnan swtch on the renote
control unit activates the solenoid. |f the solenoid dunp val ve i s not
activated, hydraulic oil wll flowback to the reservoir.

(4 BHectrical failure valve. The electrical failure val ve serves
the sane purpose as the solenoid dunp valve. It directs the oil through the
main control valves. During an electrical failure, if the solenoid dunp
valve is inoperative, the electrical failure valve wll allowfor nanual
crane operation. Wien this valve is pulled down, it will allowthe oil to
bypass the sol enoid dunp val ve and flowdirectly to the nain control val ves.
This electrical failure valve nmanual |y overrides the el ectrical portion of
the crane. This allows the operator to finish the crane operation until the
electrical circuit can be repaired. The electrical failure val ve enpl oys a
neutral swtch that wll cut off all current to the renote systemwhen the
electrical failure valve is in use.

(5 Min control val ves

(a) The main control val ves are open-center-cl osed port
valves. Hydraulic oil always passes through the val ves and returns to the
reservoir unless one or nore of the control valves are activated. Wen a
control valve is activated, hydraulic oil is directed to a particul ar
function of the crane.

(b) Depending on the direction that a control valve lever is
noved, hydraulic oil is sent to either the piston or rod end of the cylinder
pushing the cylinder in the desired direction. The nain control val ve al so
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allows hydraulic oil in the opposite end of the cylinder to return to the
reservoir. Wen the control valve lever is noved in the opposite direction,
the function of the main control is reversed and the cylinder changes

di rection.

(c) The ol inthe cylinder end that isn't pressurized returns
through the nain control val ve and back to the reservoir. The nmain control
val ves, when in the neutral position, al so keep hydraulic oil trapped in the
cylinders. This allows heavy | ocads to be suspended w thout a constant flow
of oil to the cylinder.

(d) Sone functions have a port relief valve incorporated in
the main control valve. The port relief is a screwin type cartridge that
has a preset pressure rating. If a function exceeds the rated pressure, the
port relief wll open, causing oil to bypass the main control val ve and
return to the hydraulic reservoir. The follow ng functions are protected by
port relief valves:

nai n boomup and down,

[=

N

fol ding boomup and down,

[eV)

outriggers out, and

stabilizers down.

[

(6) Holding val ves

(a) You nmay be wondering howthe crane is able to maintain its
position when the port relief opens up and the oil is diverted back to the
reservoir. This is achieved by the hol ding val ves that |ock the crane into
position when the relief val ves open.

(b) The main boom folding boom and extensi on boom functions
have a hol di ng val ve incorporated wthin each system These hol di ng val ves
are one-way check valves that allowoil to flowin one direction but not in
the other. That's what happens when the oil is diverted back to the
reservoir. The holding valves trap the oil in the cylinders to keep them
suspended.

(7) S ewng cylinders

(a) The slewng cylinders are single-acting cylinders that
rotate the crane. S ngle-acting cylinders can only push in one direction.
Therefore, two cylinders are needed for crane rotation; one cylinder for
cl ockwi se rotation and the other for countercl ockw se rotation.
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(b) Arestrictor fitting is used to sl owdown the flow of oil
intothe slewng cylinder. This allows for a snoother and nore accurate
rotati on.

(c) The slewng cylinders are protected at the nain control
valve wth a port relief. A 2750 psi, hydraulic oil wll be routed back to
the reservoir, relieving the pressure at the sl ew ng cylinders.

(8 Main boomcylinder

(a) The main boomcylinder is a doubl e-acting cylinder that
supports and lifts all the boomassenblies. A double-acting cylinder neans
that hydraulic oil can be directed to either the piston end to extend or the
rod end to retract the cylinder. This gives the nain boomhydraul i c pressure
for power lifting or |owering.

(b) S nce the main boomcarries the weight of the crane and
any load it picks up, any novenent or notion wll send pressure surges
through the hydraulic system An accunul ator is incorporated in the nain
boomhydraulic circuit to absorb these pressure surges. The nain boomis
alsotiedinwth the capacity alert system This systemw]|| be covered
later on in the | esson.

(9) Folding boomcylinder. The folding boomcylinder is a doubl e-
acting cylinder. It operates |ike the nain boomwth hydraul ic power up or
down.

(10) Extension cylinders

(a) There are two extension cylinders used to extend and
retract the extension boons. Both extension cylinders are doubl e-acting
cylinders. Each extensi on boomhas one cylinder.

(b) The extension cylinders al so have hose breakage val ves
installed at their inlet and outlet ports. The hose breakage val ves are |ike
check valves; if a hose in the extension circuit breaks, the sudden rush of
oil leaving the cylinder wll close the hose breakage val ve. Hydraulic oil
is nowtrapped in the extension cylinder. This wll [ock the cylinder and
prevent a load fromcrashing to the ground.

(11) Qutrigger cylinders
(a) The outrigger cylinders are used to extend or retract the

outrigger beans. Both outrigger cylinders (left and right) are doubl e-acting
cylinders. Arestrictor fitting is used to slowdow the flowof oil to the
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cylinders to provide for a slower and snoot her operation of the outrigger
cyl i nders.

(b) The outrigger cylinders have | ock val ves incorporated in
the system The | ock val ves | ock the hydraulic oil in the cylinders to
prevent unwanted novenent after they have been depl oyed.

(12) Sabilizer cylinder

(a) The stabilizer cylinders are used to bal ance and support
the vehicle during crane operation. Both stabilizer cylinders, left and
right, are doubl e-acting cylinders.

(b) Sabilizer leg and outrigger |ock val ves are incorporat ed
inthe systemto lock the hydraulic oil in the stabilizer cylinders after
they have been depl oyed. This prevents unwanted novenent.

1 The lock val ves are sinple open and cl ose val ves that
are nmanual |y operated. In the open or unl ocked position, hydraulic oil can
flowthrough the valve. In the closed or |ocked position, hydraulic oil is
conpl et el y bl ocked.

2 The lock val ves serve two purposes. They separate the
outrigger hydraulic circuit fromthe stabilizer leg circuit and they |ock the
hydraulic oil in the cylinders after they have been depl oyed.

b. Qane's Gapacity Aert System

(1) The capacity alert systemprotects the crane fromdanage caused
by overl oaded conditions. Qe the crane reaches its naxi nrumload, the
capacity alert systemwl!| stop all functions that increase the crane' s
reach. The reach is the distance fromthe center of the crane to the | oad.
S nce increasing the crane's reach results in added stress on the crane, the
capacity alert systemonly allows functions that decrease the crane' s reach.

This allows the operator to continue working wthout danagi ng the crane.
(2) The capacity alert systemconsists of the foll ow ng conponents:
(a) Capacity alert sensor val ve,
(b) Capacity alert dunp val ve,
(c) Junction box,

(d) Proximty swtch,
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(e) Accumulator, and
(f) Needl e val ve.

1 Capacity alert sensor valve. The capacity alert sensor
valve is located at the base of the crane. The valve nonitors the hydraulic
pressure in the nain boomlift cylinder. |f the pressure exceeds the
specified limts, the capacity alert sensor opens a route all ow ng the
hydraulic oil to return to the hydraulic reservoir. Snce hydraulic oil
follows the path of |east resistance, the oil wll go to the reservoir
instead of trying to lift aload. This is why the crane wll stop operati ng.

2 Capacity alert dunp valve. The capacity alert dunp
val ve diverts hydraulic oil flowaway fromthe fol ding booms up or down
function. A solenoid shifts a spool valve inside the capacity al ert dunp
val ve and prevents the fol ding boomfromlifting or |owering, dependi ng on
the position of the sol enoid operated spool valve. The proximty swtch
determnes the position of the sol enoi d operated spool val ve.

3 Junction box. As you were taught in the electrical
systemlesson, the junction box is located on the right slew ng cylinder and
receives its power fromthe MA48. The junction box is also the center for
all of the crane's electrical operations.

4 Proximty swtch. The proximty swtch is |ocated on
the folding boom It tells the capacity alert dunp valve if the fol ding boom
is above or belowthe horizontal position. |If the folding boomis above the
hori zontal position, the proximty swtch signals the sol enoid on the
capacity alert dunp valve and prevents lowering. |If the fol ding boomis
bel ow the horizontal position, the proxinmty swtch prevents rai sing.

5 Accumil ator. The accunul ator is |ocated in the pilot
line between the main lift cylinder and needl e val ve. The accumul at or
protects the hydraul i ¢ systemfromdanage by absorbi ng shocks in the crane's
capacity alert system

6 Needle Valve. The needle valve is located in the pil ot
li ne between the accumul ator and the nain boomlift cylinder. The needl e
val ve danpens the pressure to the capacity al ert sensor val ve and prevents it
fromactivating when it shoul d not.

2. | DENTIFI CATI N LOCATI N AND FUNCTI ON OF THE MK16 HYDRALLI C SYSTEM
CCMPCNENTS

a. MI16 Hydraulic Wnch Assenbl y
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(1) The hydraulically driven wnch receives its oil supply fromthe
Md48. The MKI6's wnch is the sane as that on the MKI5. iy their nounting
points and control functions differ.

(2) The MKL6 wnch is bolted directly to the vehicle's frane and
nust be shinmed to provide a | evel nounting surface.

(3) The wnch consists of five major parts:
(a) hydraulic notor,
(b) wnch brake,
(c) counterbal ance val ve,
(d) planetary gearing, and
(e) wnch drum
(4 Hydraulic notor

(a) The hydraulic notor is |ocated on the right side of the
w nch as viewed fromthe rear.

(b) The hydraulic notor supplies input power to the w nch
planetary gearing. The notor is a variabl e displacenent, axial piston type.

(5) Wnch brake

(a) The wnch brake is |located on the | eft side end of the
w nch as viewed fromthe rear.

(b) The wnch brake is spring applied and hydraulically
rel eased, using friction discs to generate the braking force. The brake
autonatically rel eases any tine hydraul i c pressure above 200 psi is present
at either of the notor ports.

(c) Should pressure be |ost due to sone hydraul i c system
failure, the brake wll set imediately and hold the load until power is
restored. The winch brake is controlled by the counterbal ance val ve.

(6) Gounterbal ance val ve

(a) The counterbal ance valve is |ocated and nounted at the end
of the w nch notor.
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(b) The counterbal ance val ve functions as a free-fl ow check
val ve when a load is being raised, allowng snooth operation wth little
power | oss.

(c) Wen the load is |owered, the val ve becones a throttling
val ve piloted by systempressure. The throttling action neters the hydraulic
fluid flowng through the wnch notor to provide very fine | oad positioni ng
control when lowering. This nakes sure that the load will hold and not
becone uncontrol | ed.

(7) PRanetary gearing

(a) The planetary gearing is | ocated between the w nch brake
and w nch drum

(b) The planetary gearing consists of three planetary carriers
and their ring gears. Power fromthe hydraulic notor is delivered through
the input shaft to the prinary planetary carrier after the wnch brake is
rel eased.

(c) Power is then transferred to the secondary pl anetary
gearing carrier, and finally, to the final planetary carrier where power is
transferred to the out put shaft.

(d) The planetary gear action wll automatically vary the
out put power dependi ng on the anount required.

(8 Wnch drum

(a) The wnch drumis | ocated between the hydraulic notor and
planetary gearing. The winch cabling is anchored to the drumby a cl anp.

(b) The output shaft is keyed to the wnch drumto al | ow power
fromthe planetary gearing to run the drumin either direction.

b. Wnch Gontrol Gonponent s

(1) Sdepul relief selector valve. The side pull relief selector
valve is the sane on both the MKL6 and MK15. nly their locations wll vary.
The side pull relief selector val ve has two positions.

(a) Sraight pull [GFH position. Inthis position, the w nch
is capabl e of pulling 60,000 pounds in a straight ahead pul | position.

(b) Sdepul [ON position. Inthe side pull position, the
side pull relief selector valve limts the amount of pulling capacity to only
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10,000 pounds. This position is used in the event the cable is not pulling a
center load, and the difference fromthe center is 10 degrees on either side.

The side pull position wll not allownore stress on the cabl e and w nch drum
than they are capabl e of handl i ng.

(2) Wnch control valve. The wnch control val ve controls the
operating position of the wnch; inor out. Sncethe configurationis
different on the MKI5 and MK16, we' Il discuss them bot h.

(a) M15 wnch control valve. The MKI5 w nch control valve is
| ocated on the sane nai n control val ve bank which operates the crane. It, of
course, has its own separate control |ever to operate the wnch in or out.

It also has the capability to be renotely operated. Renote operation for the
wnch is located on the remote control unit, along with the crane control
sw tches and A-frane hoi st.

(b) MK16 wi nch control valve. The MKI6 w nch control valve is
slightly different, but operates the sane for controlling the wnch in or
out. It canonly be electrically activated by an unbilical renote cabl e.
There are no control |evers on the MIL6.

3. MI15 ANX LI ARY HYCRALLI CS SYSTEM

a. The MI15 perforns two functions that the MKL7 does not; w nch and
w ecker hoi st operation.

b. The M5 has two additional port reliefs, one for wnch out and one
for the auxiliary tools.

c. The side pull relief selector valve is on the wnch on the M6 and
on the control panel on the MI15.

d. The wnch control val ve, which we just discussed, is also different.

4.  MAN NTENANCE RESPONS Bl LIETTES RELATI VE TO REPLAQ NG GOMPONENTS GF THE LVS
ANX LI ARY HYCRALLI CS SYSTEM

a. The organi zational autonotive nechanic working in a second echel on
nai nt enance activity is responsible for replacing the fol |l ow ng conponents on
the MKL5 and MKL7 hydraul i ¢ cranes:

(1) MNunber 1 and 2 extension cylinders.
(2) Qutrigger cylinders.

(3) Sabilizer leg cylinders.
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(4 Qutrigger and stabilizer leg | ock val ve.

(5 HBectrica failure val ve.

(6) Proximty swtch.

(7) Bectrica junction box and internal conponents.

b. The organizational autonotive nechanic, working at the second echel on
level, is also responsible for replacing the A-frane cylinder on the MK15 and
adj usting the hol ding val ves and proxi mty swtch on the MKL5 and MK17.

c. The second echel on organi zati onal autonotive nechanic i s responsible
for replacing the cable assenbly on the MKI5 and MK16 wi nch. Additionally,
the organi zational nechanic is responsible for repairing the unbilical renote
control assenbly on the MK16.

d. The organi zational autonotive nechanic, M 3521, at the third
echelon level, is responsible for performng the previously nentioned tasks
and repl aci ng the renai ni ng hydraul i c conponent s.

e. The third echel on nechanic is al so responsible for repairing the
slew ng cylinders, charging the accunul ator, and adj usting and testing the
crane conponents prior to | oad testing.

5. MALNTENANCE PROCEDURES RHLATI VE TO TESTI NG AND ADJUSTI NG THE AUXI LI ARY
HYDRALLI CS SYSTEM COMPONENTS

a. The organi zational autonotive nechani c working in second echel on nust
ensure that various conponents on the MKI5 or MKL7 are tested, and if
requi red, adjusted prior to |oad testing:

(1) The conponents in the auxiliary hydraulics systemthat nust be
tested and, if required, adjusted are the:

(a) Minrelief pressure (nmain control val ve bank).
(b) Extension boom doubl e hol di ng val ve.

(c) Folding boomhol di ng val ve.

(d) Min boomhol di ng val ve.

(e) Afrane holding val ve (M5 only).

(f) Qutrigger beam (adjustnent only).
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(2) Testing and adjusting nain relief pressure on the MKL7. Before
any other testing can be perforned on the crane of the MKL7, the nain relief
pressure nust conformto specifications.

(a) Hrst, connect a 0-5,000 psi pressure gage to the test
port at the nmain control val ve bank.

(b) Next, unstowthe crane and pull the fol ding boomI ever
down to force the pressure relief valve open. The reading on the pressure
gage shoul d be 2950- 3050 psi .

(c) If the pressure reading is above 3050 psi or bel ow 2950
psi, adjust the relief valve.

1 Hrst, renove and discard the wire seal on the relief

val ve.

N

Next, | oosen the jamnut on the relief val ve.

Back of f the set screwthree to four turns.

[eV)

[

Pull and hol d the fol ding boom!| ever down.

ol

5 Now read the pressure gage, and adjust the set screw
until the pressure gage reads wthin 2950- 3050 psi .

6 Hold the set screwin position and tighten the jamnut

securel y.

I~

Recheck for correct pressure reading, and adjust if
necessary.

8 Install a newwre seal once the correct setting has

been obt ai ned.
9 Fnally, renove the pressure gage fromthe test port.

(3) Testing and adj usting the extensi on boom doubl e- hol di ng val ve.
The ext ensi on boom doubl e-hol di ng val ve has two adj ustnent points for either
extending or retracting the extensi on boomcylinders. Testing and adj ust nent
procedures are as foll ows:

(a) Whstowthe crane and operate it to position the extension

boom doubl e- hol di ng val ve wi thin adj ustnent reach; extend the extensi on boom
approxi nately two feet.
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(b) Install a 0-5,000 psi pressure gage at the nain control
val ve bank test port.

(c) Have an assistant slowy pull the extensi on boomcontrol
| ever down (retract) while observing the pressure gage needl e and extensi on
boons for novenent .

(d) Wen the extension boons begin to nove, note the pressure
readi ng; novenent shoul d begin at 1000 psi + 100 psi .

(e) Release the extension boomcontrol |ever.

(f) If the pressure is bel ow or above 1000 psi, adjust the
hol di ng val ve.

1 Frst, loosen the jamnut on the hol ding val ve by
turning it countercl ockw se several turns.

2 Next, turn the set screw IN (clockw se) for BEON
speci fications or QJI (countercl ockw se) for ABOVE specifications, a quarter
of a turn and check the pressure reading by followng the steps during
testing.

3 Repeat adj ustnent as necessary to obtain 1,000 psi + 100
psi .

4 Now lock the set screwin place wth the jamnut once
the reading is wthin specifications.

(g0 To test the extend portion of the doubl e-hol di ng val ve,
the testing and adj ustnent procedures are the sane. The only difference wll
be to slowy push the extensi on boomcontrol |ever up to extend the extension
boons, and that adjustnent, if required, wll be acconplished at the other
end of the hol ding val ve.

(h)y Ater all testing and adjusting has been acconpl i shed,
renove the gage fromthe test port.

(4) Testing and adjusting the fol ding boom hol di ng val ve.
(a) Hrst, unstowthe crane to operating position.

(b) Next, install a 0-5,000 psi pressure gage at the nain
control val ve bank test port.
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(c) Have an assistant slowy pull the fol di ng boomcontrol
| ever down to retract the fol ding boom while you observe the pressure gage
and fol ding boomfor novenent.

(d) Wen the fol ding boombegins to nove, note the pressure
reading on the gage. The pressure shoul d be 1,000 psi + 100 psi.

(e) The folding boomcontrol |ever shoul d be rel eased once the
novenent and pressure readi ng has been not ed.

(f) If pressure is bel owor above 1000 psi, adjust the hol di ng
val ve as fol | ows:

1 Frst, renove and discard the wre seal on the hol di ng
val ve.

2 Next, loosen the jamnut by turning it countercl ockw se
several turns.

3 Now turn the adjusting cap nut; IN (clockw se) for
BEH.ONspeci fications or QJT (countercl ockw se) for ABOJE specifications, a
quarter of a turn and check the pressure reading by fol |l ow ng the steps
during testing.

4 Repeat the adjustnent as necessary to obtain 1,000 psi +
100 psi .

5 Lock the adjusting cap nut in place wth the jamnut
once the reading is wthin specifications.

6 FHnally, install a newwre seal on the hol ding val ve
and renove the pressure gage fromthe main control val ve bank test port.

(5 Testing and adj usting the mai n boomhol di ng val ve. The testing
and adj usting procedures are the sane as the fol ding boomhol ding val ve wth
the exception of the pressure reading. Mvenent shoul d begin at 2,000 psi +
100 psi .

(6) Adjusting the outrigger beans. If the outrigger beans bind
during operation, it nay be necessary to check the adj ustnent of the
outrigger beans. Additionally, the alinenent of both outrigger beans is
adjusted by leveling the right outrigger beamwth its housing as foll ows:

(a) Hrst, fully extend the right and | eft outrigger beans.

[11-13



(b) Next, swng the right and left stabilizer cylinders into
position, but don't allowthe pads on the stabilizer cylinders to contact the
ground.

(c) Qeanthe top surface of the right outrigger beam housi ng.
Then, place a level on the top surface of the right outrigger beam housi ng
and note the reading of the |evel.

(d) Once that has been done, do the sane | evel check at the
left outrigger beamhousing. Mike sure you clean the top surface of the
outrigger beam

(e) Under nornal conditions, neaning no bi nding, both readi ngs
taken fromthe outrigger beans should be the sane. |If they do not read the
sane, performthe follow ng steps:

1 Mike sure the right and left outrigger beans are fully
ext ended.

2 Now loosen the jamnut and turn the adjusting screwin
or out while checking alinenent of the outrigger beans as was previously
described to you.

3 After the outrigger beans are alined, operate the
outrigger beamcontrols to check for proper operation.

4 |If proper alinement has been acconplished, tighten the
jamnut securely and stow both stabilizers and both outrigger beans.

5. MA NTENANCE PROCEDURES RELATI VE TO TESTI NG AND ADJUSTI NG THE ALXI LI ARY
HYCRALLI CS SYSTEM (GINTD)

b. Inthe event that the vehicle cannot pass the | oad testing
specifications at the load test facility, the vehicle will have to be
evacuated to third echel on nai ntenance for further testing and adj ust nent.

(1) The conponents in the auxiliary hydraulics systemthat nust be
tested and, if required, adjusted are the:
(a) Accuml ator,

(b) Pretension val ve,

(c) Capacity alert system and
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(d) Needle adjusting val ve.
(2) Testing, charging, bleeding, and securing the accunul ator.
(a) Testing the accumul ator charge.

1 Protective equi pnent (goggl es and gl oves) nust al ways be
worn when wor ki ng wi th conpressed gases. The open end of the charger hose
nust never be left unattended or unrestrai ned, a hose whi pping action wl |
occur when the gas is turned on.

2 Prior to testing the accunul ator, all hydraulic pressure
shoul d be relieved, electrical power shoul d be shut off on the M8, and the
crane's control levers stroked in both directions.

3 Now renove the cap fromthe accuml ator.

4 Next, turn the tee bar handl e on the gage head assenbl y
countercl ockw se until it stops turning.

5 (onnect the chuck on the gage head assenbly to the
accunul ator val ve stem and nmake sure the connecti ons are secure.

6 Nowturn the tee bar handl e cl ockw se to open the
accunul at or val ve stem

7 Read the pressure gage to find the charge in the
accunul ator. The pressure readi ng shoul d be 1, 450-1, 550 psi .

a |If the pressure is bel owthe specifications, the
accunul ator nust be charged.

b If the pressure is above the specifications, the
accunul ator nust be bl ed.

(b) Gharging the accunul at or

1 iy nitrogen gas shoul d be used for charging the
accunul ator. Severe injury or death may occur if any other gases are m xed.

2 Frst, install the gage assenbly on the nitrogen bottl e,
and tighten it securely.

3 Next, connect one end of the hose to the gage assenbly
attached to the accumul ator bottle and the other end of the hose to the gage
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head assenbl y attached to the accunul ator. Tighten the hose fittings
securel y.

4 Sowy open the valve on the nitrogen bottle. The val ve
shoul d be cl osed periodically during charging to settle the gas so an
accurate readi ng can be obt ai ned.

5 Pressurize the accumul ator until a reading of 1,450
1,550 psi is obtained on the gage head assenbly. d ose the val ve on the
nitrogen bottle when the correct pressure is reached.

6 Wen the correct pressure is reached, renove the hose
fromthe gage head assenbly and the gage assenbly, and renove the gage
assenbly fromthe nitrogen bottle.

(c) B eeding the accunul at or

1 Hrst, nake sure that all hydraulic system pressure has

been rel i eved.

N

Next, slowy open the bl eeder val ve at the bottomof the
gage head assenl y.

3 Wen the reading of the gage reaches 1, 450-1, 550 psi,
cl ose the bl eeder val ve.

4 MNowthat the accunulator is properly charged, the
accunul at or can be secured.

(d) Securing the accunul at or

1 FHrst, turn the bar handl e on the gage head assenbl y
countercl ockw se until it stops.

2 Next, renove the chuck and gage head assenbly fromthe
accumul at or .

3 Now check the accumul ator val ve stemfor |eaks by
appl ying a solution of soap and water on the val ve stem

4 |If the accunul ator val ve stemis |eaking, depress the
val ve core qui ckly once or twce, using a screwdriver.

5 If the accunul ator val ve stemis still |eaking, the
accunul ator wll have to be repl aced.
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6 FHnally, install the cap over the accumul ator val ve stem
and val ve core.

7 The accumul ator charge shoul d be tested after one week
to ensure that it is still charged to specifications.

(3) Testing and setting the pretension val ve.
(a) Testing the pretension val ve.

1 Frst, unstowthe crane and place a contai ner under the
vehicle, in the area of the pretension val ve.

2 Install a vacuumpunp and create a vacuumon the
hydraul i c systemas you shoul d al ways do before | ooseni ng any hydraul i ¢ hoses
or fittings.

3 Next, renove the hose el bow fitting fromthe pretension
valve, and install atee fitting between the pretension val ve and the hose
fitting. Mke sure the connections are tightened securely.

4 Install a 0-5000 psi pressure gage onto the tee fitting.

5 MNow lower the main boomand note the pressure read ng
on the gage.

6 Wth the readi ng recorded, renover the gage and tee

fitting and install the hose el bowfitting on the pretension val ve.

7 Next, on the opposite side of the pretension val ve,
| oosen the tube fitting on the pretension val ve.

8 Wth the tube fitting | oosened, |oosen the two capscrews
securing the brackets and pretension valve to the side of the nain boom
hol di ng val ve, and slide the pretension val ve out of the brackets.

9 MNow install atee fitting between the pretension val ve
and tube fitting. Tighten the fitting and tee securely.

10 Install a 0-5000 psi pressure gage onto the tee fitting.

11 Lower the nain boomand note the pressure reading on the
gage.

12 Now conpare the difference in the two gage readi ngs.
The difference in the two gage readi ngs shoul d be no nore than 1025 + 25 psi.
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An adjustnent is required if the difference inthe reading is not wthin the
speci fi cations.

13 Renove the tee fitting and gage between the pretension
val ve and tube fitting.

(b) Adjustnent of the pretension val ve.

1 Hrst, loosen the set screwinside the pretension val ve
and turn the adjustnent plate cl ockw se to increase pressure or
count er cl ockw se to decrease pressure.

2 Next, install the fitting into the pretension val ve and
install the tee fitting and gage between the pretension val ve and t ube
fitting.

3 Repeat the previous described test until the difference
in the gage readings i s between 1, 000- 1, 050 psi .

4 Wen the correct reading is obtai ned, renove the tee
fitting and pressure gage, install the tube fitting on the pretension val ve,
and secure the pretension val ve to the nai n boom hol di ng val ve.

5 If the nain boomw Il not lower or lowers slowy after
adjusting the pretension valve, it wll be necessary to adjust the hol di ng
val ve.

(4) Setting and testing the capacity alert system
(a) Setting the capacity alert system

1 Hrst, unstowthe crane and attach a 9,000 pound | oad to
the crane.

N

Next, position the nain boomat 45 degrees.

[eV)

Now position the fol ding boomin a | evel horizontal
posi tion.

4 Extend the boomextensions until they stop.

5 The capacity alert systemis set at 16 feet, 6 inches to
provi de a worki ng di nension of 15 feet.
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6 Wing the grease fitting at the base of the turret as
the center of rotation, neasure the distance fromthe center of rotati on on
the turret to the center line of the rated | oad.

7 The distance fromthe center of rotation to center |ine
of the rated | oad shoul d be 16 feet, 6 inches. |f the neasurenent is not
w thin specifications, the capacity al ert sensor val ve nust be adj usted.

(b) Adjustnent of the capacity alert system

1 Frst, remove and discard the crinp seal fromthe
capacity al ert sensor val ve.

2 Next, loosen the sensor valve jamnut and turn the
adjusting screwa quarter turn, IN(clockw se) to increase distance or QJI
(count er cl ockw se) to decrease di stance.

3 Nowretract and extend the boomextensi ons and recheck
the distance fromthe center of rotation to the center line of the | oad.

4 If the neasurenent is still not wthin specifications,
turn the sensor val ve adjustnent screwa quarter of aturn at a tine until
the distance fromthe center of rotation to the centerline of the load is 16
feet, 6 inches.

5 Wen the testing and adjustnent is conpl ete, tighten the
jamnut on the sensor valve, install a newcrinp seal, renove the rated | oad,
and stow the crane.

(5) Testing and setting the needl e adj usting val ve.
(a) Testing the needl e adj usting val ve.

1 FHrst, unstowthe crane and attach a 9,000 pound | oad to
the crane.

2 Wth the load attached, position the nain boomat a 45
degree angl e.

3 Next, position the fol ding boomin a |evel horizontal
position and extend the boomextensions to 15 feet.

4 Nowraise the nain boomall the way up and then | owner
the main boom watch for a bouncing or ratcheting notion.
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5 If the nain boomw || not lower, or if it bounces or
ratchets, the needl e adjusting val ve requires adj ustnent.

(b) Setting the needl e adj usting val ve.

1 Hrst, loosen and discard the crinp seal fromthe needl e
adj usting valve, and | oosen the jamnut on the adj usting need e.

2 If the main boomw Il not |lower, turn the adj usting
needl e QJTI (count ercl ockw se) one quarter of a turn. This procedure shoul d
be repeated until the nain booml| owers snoot hly.

3 If the nmai n boombounces or ratchets as it is |owered,
turn the adjusting needl e IN (clockw se) one half turn. This procedure
shoul d be repeated until the nai n boom| owers snoot hly.

4 Nowthat the needle valve is properly set and the nain
boom Il owers slowy wth no bouncing or ratcheting notion, tighten the jamnut
and install a newcrinp seal .

6. D AGNCH NG A MALFUNCTT ON NG LVS ALX LI ARY HYERALLI CS SYSTEM

a. Dagnosing a Mal functioning MKL7 Auxiliary Hydraulics System

(1) Qaneis inoperative and all functions are sl ow

(a) Hrst, install a floweter in line between |ine 906 at the
articulation joint.

1 Qpen the pressure control valve on the floweter fully
by turning the control knob countercl ockw se to CECREASE

2 Next, start the engine and allowit torun at an idle.

3 Position the selector valve in the auxiliary hydraulics
posi tion.

4 Now slowy close the pressure control valve on the
floweter by turning the control knob cl ockw se to | NOREASE

5 Stop turning the knob when a working pressure of 3,250
psi is reached and check for 10-12 gpm

a If the gpmflowis not wthin specifications at

systempressure, check systempressure at test port 6.
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b If the gpmflowis wthin specifications at system
pressure, the front power unit's hydraulic systemis functioning properly.

(b) Next, install a floweter in line between Iine 907 at the
articulation joint.

1 FHrst, open the pressure control valve fully to
DECREASE

2 Next, start the engine and allowit torun at anide.

3 Position the selector valve in the auxiliary hydraulics
posi tion.

4 MNow check for 10-12 gpm

a If the gpmflowis not wthin specifications, check
for restrictions inthe return lines, return manifol d, manual control val ves,
or hydraulic filter.

b If the gpmflowis wthin specifications, check the
crane's electrical systemas was taught in a previous | esson.

(2) Qutrigger beamw ||l not extend or extends slowy.

(a) Prior to performng this or any other tests on the
auxi liary hydraulics system nake sure there are no restrictions in pressure
or return lines and the sel ector valve is in the auxiliary hydraulics
posi ti on.

(b) Hrst, renove the hydraulic line that goes to the piston
end of the extension cylinder.

(c) Next, install a floweter in |ine between the extension
cylinder and the line that was di sconnect ed.

(d) Qpen the pressure control valve on the flowneter to
DECREASE

(e) MNow start the engine and allowit torun at an ide.

(f) Have an assistant operate the outrigger beamcontrol |ever
to fully extend the outrigger beam

(g0 Now close the pressure control val ve to increase pressure
to 1500- 1650 psi worki ng pressure.
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1 If the pressure is not wthin specifications, replace
the outrigger/stabilizer control valve at the nain control val ve bank.

2 If the pressure is wthin specifications, repair or
repl ace the extension cylinder.

(3) The stabilizer leg wll not extend or retract or extends or
retracts slowy.

(a) Hrst, renove the line fromthe piston end of the
stabilizer leg and install a floweter in line between the stabilizer |leg
piston and the |ine.

1 Qpen the pressure control valve on the floweter to
DECREASE

2 Sart the engine and allowit torun at an idle.

3 Position the selector valve in the auxiliary hydraulics
posi ti on.

4 Now have an assistant operate the control lever to fully
extend the stabilizer |eg.

5 Next, slowy close the pressure control val ve on the
flowneter to increase pressure to a working pressure of 1550-1650.

a |If the pressure is not wthin specifications, replace
the outrigger/stabilizer control val ve.

b If the pressure is wthin specifications, repair or
repl ace the stabilizer cylinder.

(b) Next, renove the line fromthe rod end of the stabilizer
leg cylinder and, install a flowneter in line between the stabilizer |eg
cylinder and |ine.

1 Qpen the pressure control valve on the flowmeter to
DECREASE

N

Sart the engine and allowit torun at an idle.

3 Position the selector valve in the auxiliary hydraulics
posi tion.
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4 MNow have an assistant operate the control lever to fully
retract the stabilizer |eg.

5 Sowy close the pressure control valve to increase
pressure to create a working pressure of 1550-1650 psi .

a |If the pressure is not wthin specifications, replace
the outrigger/stabilizer control valve.

b If the pressure is wthin specifications, repair or
repl ace the stabilizer |eg cylinder.

(4) The stabilizer legs wll not hold a | oad.

(a) Hrst, renove the line fromthe piston side of the
stabilizer |eg and | ockout val ve.

(b) Next, install a 0-2000 psi pressure gage in |line between
the stabilizer 1eg and | ockout val ve.

(c) MNow have an assistant extend the stabilizer |eg and cl ose
the | ockout val ve.

(d) Check the pressure gage and record the reading.

(e) Next, have an assistant operate the control valve to
extend the stabilizer |eg.

(f) Again, check the gage and record the pressure readi ng.

1 If apressure increase is noted, replace the | ockout
val ve.

N

If no pressure increase is noted, replace the stabilizer
cyl i nder.

b. D agnose a Mi functioning MKL6 Wnch Assenbl y

(1) Wnch will not operate in either direction.
(a) Hrst, renove the brake rel ease |ine fromthe w nch.

(b) Next, install atee fitting and a 0-2000 psi pressure gage
inline between the wnch and the brake rel ease |ine.
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(c) MNowoperate the wnch in and out and check for a mni num
of 200 psi in both directions.

1 If the pressure readings are w thin specifications in
both directions, replace the w nch brake assenbl y.

2 |If the pressure readings are not wthin specifications
in both directions, replace the counterbal ance val ve.

(2) Wnch wll not control a | oad when payi ng out.

(a) Hrst, renove line 900 fromthe wnch notor and install a
flowneter in line between the wnch notor and |ine 900.

(b) Next, open the pressure control valve fully to DECREASE

(c) Sart the engine and operate the wnch IN record the
pressure readi ng.

(d) Nowrenove the floweter and install |ine 900; renove |ine
901 and install a floweter in |line between the wnch notor and |ine 901.

(e) Qpen the pressure control valve fully to CECREASE, start
the engine, and operate the wnch out. Record the pressure readi ng.

(f) Hnally, check for a 200-350 psi increase fromthe first
reading. |If a pressure increase is not present, replace the counterbal ance
val ve.

(3) The wnch wll not pull a naxi numI oad.

(a) Renove the brake release line at the wnch and plug the
brake rel ease line and its opening on the w nch.

(b) Next, renove line 900 fromthe wnch notor and install a
flowneter in |line between the wnch notor and |ine 900.

(c) Qpen the pressure control valve on the flowneter to
DECREASE

(d) Now start the engine and operate the w nch IN
(e) Check for a pressure readi ng of 2800-2875 psi .

(f) Now connect the brake rel ease line to the w nch.
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1 If the pressure reading is wthin specifications,
repl ace the hydraul ic w nch notor.

2 If the pressure reading is not wthin specifications,
determne systemrelief pressure.

(g Renove the plugs fromthe brake release line and its
openi ng on the wnch notor and connect the brake release line to the w nch
not or .

(h) Qpen the pressure control valve on the floweter to
DECREASE

(1) Sart the engine and allowit toide.

(j) MNow operate the wnch INand slowy close the pressure
control valve on the flowneter to | NOREASE

(k) Determine systemrelief pressure and record the reading.

1 If the pressure is between 2800-2875 psi, replace the
hydraul i ¢ not or.

2 If the pressure is not between 2800-2875 psi, repl ace
the wnch control valve. (M5 only)

3 If the pressure is not between 2800-2875 psi, repl ace
the relief valve nounted on the winch control valve. (M16 only)

(4 The wnchwll not pull a naxi numside | oad.
(a) Check for correct operating pressure at the w nch notor.

1 Frst, place the wnch selector valve in the side pul |
posi ti on.

2 Next, renove the brake release line at the w nch notor
and plug the brake rel ease |line and the opening at the w nch notor.

3 Renove line 900 fromthe wnch notor and install a
flowmeter inline between the wnch notor and |i ne 900.

4 Qoen the pressure control valve on the floweter fully
to CECREASE
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5 MNow start the engine and operate the wnch in. Check
for 1350-1450 psi .

a |If the pressure is wthin specifications, replace the
hydraul i ¢ w nch not or.

b If the pressure is not wthin specifications,
determne systemrelief pressure.

(b) Determne systemrelief pressure.
1 FHrst, remove the plugs fromthe brake rel ease |ine and
the opening in the wnch notor and, connect the brake release line to the

W nch not or.

2 Next, open the pressure control valve on the flowreter
fully to DECREASE

3 Wth the control valve on the fl owneter opened, start
the engi ne and i ncrease to naxi num speed.

4 Qperate the wnch INand slowy close the pressure
control valve on the flowneter to | NOREASE

5 Nowdetermne systemrelief pressure and record the
readi ng.

a |If the pressure is between 1350-1450 psi, replace the
W nch not or.

b If the pressure is not between 1350-1450 psi, repl ace
the w nch sel ector val ve.

REERENES

TM 2320- 20/ 12A
TM 2320- 34/ 13A
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